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1	Decision/action requested
The group is asked to discuss and approve the proposals.
2	References
[1]	3GPP TR 28.829 "Study on network and service operations for energy utilities".
[2]	SP-230632, "Network and Service Operations for Energy Utilities", NSOEU WID approved at SA#100.
3	Rationale
This pseudo CR introduces the stage 2 specification to enhance the NRM and other requirements proposed in S5-S5-235343, in clause 6.X. 
4	Detailed proposal
It is proposed to agree to the following change to TS 28.318, 0.0.0.
	Begin Change


[bookmark: _Toc140576186]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[X]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[Y]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[Z]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)". 
[A]	3GPP TS 28.541: " Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
[B]	3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".





	Next Change


[bookmark: _Toc140576214]7	Stage 3 AspectsNRM, Measurements and KPI Enhancements
7.1	General
This section provides information about required NRM enhancements and measurements and KPIs required for the procedure defined in 6.X
7.Y       Model
7.Y.1       Class diagrams
7.Y.1.1      Relationships
This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this IRP. This clause provides the overview of the relationships of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.
Refer to Figure 4.2.1-3 in [X] for PM control NRM fragment
Refer to Figure 4.2.1-4 in [X] for Threshold monitoring control NRM fragment
Refer to Figure 4.2.1-5 in [X] for Notification subscription control NRM fragment
[bookmark: _Toc138167448][bookmark: _Toc51754560][bookmark: _Toc45272561][bookmark: _Toc44516242][bookmark: _Toc36025142][bookmark: _Toc27479630][bookmark: _Toc20150382]7.Y.1.2	Inheritance
This clause depicts the inheritance relationships.
Refer to Figure 4.2.2-1 in [X] for NRM fragment
Refer to Figure 4.2.2-2 in [X] for PM control NRM fragment
Refer to Figure 4.2.2-3 in [X] for Threshold monitoring control NRM fragment
Refer to Figure 4.2.2-4 in [X] for Notification subscription control NRM fragment

7.Y.3       Class definitions
[bookmark: _Toc138167577][bookmark: _Toc51754684][bookmark: _Toc45272689][bookmark: _Toc44516374]7.Y.3.1	PerfMetricJob
Refer to clause 4.3.31 in [X] for definition and attributes information of this IOC.
[bookmark: _Toc138167514]7.Y.3.2	ThresholdMonitor
Refer to clause 4.3.16 in [X] for definition and attributes information of this IOC.
[bookmark: _Toc138167592][bookmark: _Toc51754699]7.Y.3.3	ThresholdInfo <<dataType>>
Refer to clause 4.3.34 in [X] for definition and attributes information of this datatype. In addition to existing attributes, this datatype will also contain the following attribute. 
The following table defines this attribute: 
[bookmark: _Toc138167516][bookmark: _Toc51754623][bookmark: _Toc45272628][bookmark: _Toc44516309][bookmark: _Toc36025221][bookmark: _Toc27479709][bookmark: _Toc20150461]7.Y.3.3.1	Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	targetThresholdlocation
	M
	T
	T
	F
	T


 
[bookmark: _Toc138167544][bookmark: _Toc51754651][bookmark: _Toc45272656][bookmark: _Toc44516337][bookmark: _Toc36025249][bookmark: _Toc27479737]7.Y.3.4	NtfSubscriptionControl
Refer to clause 4.3.22 in [X] for definition and attributes information of this IOC.

[bookmark: _Toc138167706][bookmark: _Toc51754702][bookmark: _Toc45272704][bookmark: _Toc44516389][bookmark: _Toc36025282][bookmark: _Toc27479747][bookmark: _Toc20150484]7.Y.4	Attribute definitions
[bookmark: _Toc138167707][bookmark: _Toc51754703][bookmark: _Toc45272705][bookmark: _Toc44516390][bookmark: _Toc36025283][bookmark: _Toc27479748][bookmark: _Toc20150485]7.Y.4.1	Attribute properties
The following table defines the properties of attributes specified in the present document in addition to those existing in clause 4.4.1 of [X]. 
	Attribute Name
	Documentation and Allowed Values
	Properties

	targetThresholdlocation
	This attribute specifies the location to scope the object instance that are to be monitored. 


	Type: AreaOfInterest
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False



[bookmark: _Toc138167709][bookmark: _Toc51754705][bookmark: _Toc45272707][bookmark: _Toc44516392][bookmark: _Toc36025285][bookmark: _Toc27479750][bookmark: _Toc20150487]7.Y.5	Common notifications
[bookmark: _Toc138167711][bookmark: _Toc51754707][bookmark: _Toc45272709][bookmark: _Toc44516394][bookmark: _Toc36025287][bookmark: _Toc27479752][bookmark: _Toc20150489]Refer to clause 4.5.2 of [X] for Configuration notifications.
Refer to clause 4.5.3 of [X] for Threshold Crossing notifications.

7.X	Measurements and KPIs
7.X.1      Measurements
The measurements in this clause follow the measurement template as described in [Y].
7.X.1.2	Measurement Family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration.
The familiy currently used in the present document is SO (measurements related to service operations). 
For more details on measurement families refer to clause 3.3 of [Y]
[bookmark: _Toc138167452][bookmark: _Toc51754564][bookmark: _Toc45272565][bookmark: _Toc44516246][bookmark: _Toc36025146][bookmark: _Toc27479634][bookmark: _Toc20150386]7.X.1.3	Measurements Performed in gNB
[bookmark: _Toc138753276][bookmark: _Toc58515337][bookmark: _Toc51775954][bookmark: _Toc51775338][bookmark: _Toc51774724][bookmark: _Toc51750464][bookmark: _Toc51689790][bookmark: _Toc44491863][bookmark: _Toc35955899][bookmark: _Toc27473245][bookmark: _Toc20132210]7.X.1.3.1	Total cell outage duration
a)	This measurement provides the total time duration for which a cell in a gNB remains out of service. The gNB-DU reports the Service Status of the Active cells to the gNB-CU. If the Service Status value is “Out-Of-Service” it means the active cell is not operational, and it is not able to serve UEs. The active cells are considered as Out-of-Service until the gNB-DU reports the Service Status as In-Service to the gNB-CU. The gNB-DU reports the Service Status to gNB-CU using the GNB DU CONFIGURATION UPDATE message
b)	CC.
c)	This measurement is obtained in two steps. First step involves determining the time interval between the time stamps Tout and Tin. Where Tout is the time stamp when Service Status is reported as “Out-Of-Service” by gNB-DU to gNB-CU for a cell and Tin is the time stamp when the Service Status is reported as “In-Service” for the same cell by gNB-DU to gNB-CU in the GNB DU CONFIGURATION UPDATE messages. Second step involves summing up all these time intervals of a cell which fall within the desired observation time frame Tobv. This gives total outage duration of a cell within the observation time frame Tobv. Where, Tobv is monitorGranularityPeriod  as defined in TS 28.622[X] clause 4.3.16. 
d)	Each measurement is an integer value. It represents the number of seconds for which the cell was Out-Of-Service
e)	SO.CellOOSTimeTotal.NCGI, where NCGI is NR Cell Global Identifier as defined in TS 28.541[A]. The number of measurements is equal to the number of NCGIs (cells).
f)	GNBCUCPFunction.
g)	Valid for packet switching.
h)	5GS.

7.X.1.3.2	Average cell outage duration
a)	This measurement provides the average time duration of an outage i.e. average time for which a cell in a gNB-DU remains out of service per outage. The gNB-DU reports the Service Status of the Active cells to the gNB-CU. If the Service Status value is “Out-Of-Service” it means the active cell is not operational, and it is not able to serve UEs. The active cells are considered as Out-of-Service until the gNB-DU reports the Service Status as In-Service to the gNB-CU. The gNB-DU reports the Service Status to gNB-CU using the GNB DU CONFIGURATION UPDATE message.
b)	CC.
c)	This measurement is obtained by dividing the measurement SO.CellOOSTimeTotal.NCGI (clause 7.X.1.3.1) with Noutage where Noutage  is the number of occurrences of outage for that cell within the desired observation time frame Tobv where, Tobv is monitorGranularityPeriod  as defined in clause 4.3.16 of TS 28.622[X].This gives an average duration per outage of a cell.
d)	Each measurement is an integer value representing the average number of seconds for which the cell was Out-Of-Service per outage occurrence.
e)	SO.CellOOSTimeAverage.NCGI, where NCGI is NR Cell Global Identifier as defined in TS 28.541[A]. The number of measurements is equal to the number of NCGIs (cells).
f)	GNBCUCPFunction.
g)	Valid for packet switching.
h)	5GS.

7.X.1.3.3	Total cell In-Service duration
a)	This measurement provides the total time duration for which an active cell in a gNB-DU remains In-Service. The gNB-DU reports the Service Status of the Active cells to the gNB-CU. If the Service Status value is “In-Service” it means the active cell is operational, and it is able to serve UEs. The active cells are considered as In-Service until the gNB-DU reports the Service Status as “Out-Of-Service” to the gNB-CU. The gNB-DU reports the Service Status to gNB-CU using the GNB DU CONFIGURATION UPDATE messages.
b)	CC.
c)	This measurement is obtained in two steps. First step involves determining the time interval between the time stamps Tin and Tout. Where Tin is the time stamp when the Service Status is reported as “In-Service” for a cell by gNB-DU to gNB-CU and Tout is the time stamp when Service Status is reported as “Out-Of-Service” by gNB-DU to gNB-CU for the same cell in the GNB DU CONFIGURATION UPDATE messages. Second step involves summing up all these time intervals of a cell which fall within the desired observation time frame Tobv. This gives total in-service duration of a cell within the observation time frame Tobv. Where, Tobv is monitorGranularityPeriod  as defined in TS 28.622[X] clause 4.3.16.
d)	Each measurement is an integer value representing the number of minutes for which the cell was in-Service.
e)	SO.CellInServiceTotal.NCGI, where NCGI is NR Cell Global Identifier as defined in TS 28.541[A]. The number of measurements is equal to the number of NCGIs (cells).
f)	GNBCUCPFunction.
g)	Valid for packet switching.
h)	5GS.

7.X.2      KPIs
The KPIs defined in the caluse are in accordance with KPI definitions template described in [Z].
 7.X.2.1	Availability KPI
7.X.2.1.1	Cell Availability KPI
a)	CellAvailAvg 
b)	This KPI describes the Average availability of cells in a gNB-CU for providing services to UEs. Cell availability is the time duration for which an active cell in a gNB-CU stays “In-Service”. This KPI provides “average availability time duration per cell” in a gNB-CU. It is a time duration value obtained in “seconds”
c)	It is obtained by summing all measurements of SO.CellInServiceTotal.NCGI (as defined in clause 7.X.1.3.3) and then dividing the result by Ncell where Ncell  is the total number of active cells (NR CGIs) present in Cells Status List in GNB-DU CONFIGURATION UPDATE  message as explained in TS 38.473 [B] clause 9.2.1.7
d)	GNBCUCPFunction

7.X.2.1.1	Network Availability KPI
a)	NwAvailAvg 
b)	This KPI describes the Average availability of a network in terms of cells availability for providing services to UEs. Cell availability is the time duration for which an active cell in a network stays “In-Service”. This KPI provides “average availability time duration per cell” of an entire RAN network. It is a time duration value obtained in “seconds”
c)	It is obtained by summing all measurements of CellAvailAvg and then dividing the result by Ncu where Ncu  is the total number of gNB-CUs present in the network.
d)	SubNetwork



	End of Changes
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